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(57) Abstract: Display devices and systems including television sets, and systems, apparatus and methods for delivering informa- 
tion and providing services through display devices and systems. The display used in the described systems and methods is capable 
of receiving one or more TV programming channels and an independent designated application channel and having at least a first 

^5 display window and a second display window separated from each other without spatial overlap on the screen. The information sent 
over the designated application channel to the display is displayed on the first display window while simultaneously displaying one 
of the TV programming channels on the second display window. A viewer control mechanism is provided in the display to allow 

►5^ the viewer to switch the information received from the designated application channel from the first display window to the second 
display window and switch back at the viewer's choice. 
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DELIVERING AND DISPLAYING ADVERTISEMENT OR OTHER APPLICATION 

DATA TO DISPLAY SYSTEMS 

PRIORITY CLAIM AND RELATED PATENT APPLICATION 
5 [0001] This application claims the benefit of U.S. 

Provisional Application No. 60/895,966 entitled "Delivering 
and Displaying Advertisement or Other Application Data to 
Display Systems" and filed on March 20, 2007, which is 
incorporated by reference as part of the specification of this 
10 application. 



BACKGROUND 

[0002] This application relates to display devices and systems 
including television sets, and systems, apparatus and methods 
15 for delivering information and providing services through 
display devices and systems. 

[0003] Display devices and systems include at least one 
display screen to display still and moving images and can be 
configured in a wide range of configurations based on 

20 different display technologies. Some examples of display 
devices and systems include, among others, television (TV) 
sets, desktop and mobile computers, mobile digital devices 
such as some mobile phones and personal digital assistant 
(PDA) devices, and indoor and outdoor large displays such as 

25 large format displays and digital billboards installed at New 
York City's Times Square and other locations. 
[0004] Display devices and systems can be configured to 
receive information to be displayed through one or more 
sources. TV sets, for example, can receive TV programming 

30 through one or more designated TV signal channels, e.g., (1) a 
TV broadcast radio signal over the air from a TV station, (2) 
a TV cable from a TV cable service network, (3) a satellite TV 
broadcast signal from a TV broadcast satellite, and (4) TV 
broadcast data from a computer networks such as the Internet. 

35 A TV programming provider, such as a cable TV service provider 
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or a satellite TV service provider, can provide many different 
channels of TV programming to a subscriber's TV set. 

SUMMARY 

5 [0005] This application describes, among others, display 
devices and systems including television sets, and systems, 
apparatus and methods for delivering information and providing 
services through display devices and systems. 

[0006] In one aspect, a method for delivering information to a 

10 display is described to include establishing a communication 

link with a display, which receives one or more TV programming 
channels and an independent designated application channel and 
includes at least a first display window and a second display 
window separated from each other without spatial overlap on 

15 the screen, to send data of the independent designated 

application channel to the display. The communication link is 
separate from one or more communication links that deliver the 
one or more TV programming channels to the display. This 
method also includes delivering information over the 

20 designated application channel to the display to display in 

the first display window while simultaneously displaying a TV 
programming channel on the second display window. 
[0007] In another aspect, a method for delivering information 
to a display is described to include providing a display 

25 capable of receiving one or more TV programming channels and 
an independent designated application channel and having at 
least a first display window and a second display window 
separated from each other without spatial overlap on the 
screen; and delivering information over the designated 

30 application channel to the display to be displayed on the 

first display window while simultaneously displaying one of 
the TV programming channels on the second display window. 
This method may include providing a viewer control mechanism 
to allow the viewer to switch the information received from 
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the designated application channel from the first display 
window to the second display window and switch back at the 
viewer 9 s choice. 

[0008] In another aspect, a display system is described to 
5 include a screen to display images; at least one TV and video 
input to receive a TV or video input channel for display on 
the screen; a designated application channel receiver to 
receive a designated application channel that is independent 
from a broadcast TV programming channel; a local memory that 

10 stores data received in the designated application channel; 
and a display controller to control each frame displayed on 
the screen to have a first display window at a first location 
on the screen that displays the TV or video input channel and 
a second window at a second location without overlap with the 

15 first display window that displays the stored data in the 
designated application channel. The display controller 
includes a switch mechanism to switch displayed contents 
between the first and the second display windows. 
[0009] In another aspect, a system is described to include a 

20 communication network to provide communications to devices in 
communication with the communication network; a designated 
application channel computer server in communication with the 
communication network to send out data of a designated 
application channel that is independent from a broadcast TV 

25 programming channel; and a display system. The display system 
includes a designated application channel receiver in 
communication with the communication network to receive the 
data of the designated application channel, a local memory to 
store the received data, a screen to display images, a display 

30 controller to retrieve the stored data from the local memory 
and to display the retrieved data on the screen, and a TV 
programming receiver to receive the broadcast TV programming 
channel. The display controller operates to control each 
frame displayed on the screen to simultaneously display the 
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stored data in the designated application channel and the 
broadcast TV programming channel on the screen. 
[0010] In yet another aspect, a method for sending TV 
advertisements to TV viewers is described to include 
5 delivering a designated application channel, that is separated 
from TV programming channels, through a communication network 
to networked displays equipped to receive the designated 
application channel and TV programming channels. This method 
also includes using one or more computer servers in 

10 communication with the communication network to supply 

selected TV advertisements over the designated application 
channel without TV programming to each of the networked 
displays based on viewer profile information of one or more TV 
viewers associated with the respective networked display. 

15 [0011] These and other aspects and implementations can be used 
to achieve one or more advantages. For example, the 
designated application channel and associated display features 
can be provided to advertisers or other information or service 
providers to directly access TV viewers without using TV 

20 programming providers. For another example, the designated 
application channel and associated display features can be 
used to provide targeted delivery of information and services 
to a viewer based on the viewer profile and may be used to 
allow for interactions with the viewer to provide information 

25 and services on demand. For yet another example, the 

designated application channel and associated display features 
can be used to provide new or alternative services to TV 
viewers that may not be available from TV programming 
providers . 

30 [0012] These and other aspects and implementations and 

associated advantages are described in greater detail in the 
drawings, the detailed description and claims. 
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BRIEF DESCRIPTION OF DRAWINGS 
[0013] FIG. 1 illustrates an example of a display device 
(e.g., a TV set) that has two or more display windows on the 
screen and is designed to receive the designated application 
5 channel . 

[0014] FIG. 2 shows an example of the TV display controller in 
FIG. 1. 

[0015] FIGS. 3A and 3B show two display modes of a screen in 
FIG. 1. 

10 [0016] FIGS. 4A, 4B, 4C, 4D, 4E and 4F show examples of screen 
partitions of a screen in FIG. 1. 

[0017] FIGS. 5A and 5B illustrate one example of display 
devices for FIG. 1. 

[0018] FIG. 6 illustrates how the TV set in FIG. 1 is operated 

15 to deliver content to TV viewers. 

[0019] FIG. 7 illustrates one example of a system level 
implementation for providing the viewer feedback through a 
communication network to which the designated application 
channel computer server is either directly connected or 

20 indirectly connected through another communication network. 

[0020] FIG. 8 shows an example of a graphic user interface for 
the designated application channel. 

[0021] FIGS. 9A and 9B show examples of business models in 
marketing TV sets in FIG. 1 and associated services through 
25 the designated application channel. 

[0022] FIG. 10 shows an example of a scanning laser display 
system where two laser modules and 510B implemented to project 
images in two display windows on a common screen, 
respectively . 

30 

DETAILED DESCRIPTION 
[0023] In many TV programming channels, the delivered content 
of a TV programming channel is often controlled by the TV 
programming provider for that particular channel. For 
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example, the programming provider for a sports channel often 
exclusively controls all the content in the sports channel, 
including sports programs, news and commercials. The TV 
viewer who receives or subscribes the sports channel usually 
5 has no control over the programming content in the sports 
channel and the programming content and the commercials 
interleaved with programming content are pre-packaged by the 
programming provider and are sent to all subscribed viewers 
for the sports channel. For some programming channels such as 

10 interactive channels or video-on-demand channels, the TV 

viewer may select a portion of the content controlled by the 
TV programming provider but the content of the channel often 
remains under the sole control of the TV programming provider. 
[0024] Examples described below provide display devices and 

15 systems such as TV sets that allow for receiving a designated 
application channel that is independent of a TV programming 
channel and has a display screen that displays both the 
designated application channel and the TV programming channel 
selected by the viewer in two or more separate display windows 

20 on the screen. 

[0025] In one implementation, the hardware and software are 
implemented in the present display devices and systems to 
allow reception of the designated application channel from a 
source that is separate from a source for a TV programming 

25 channel. For example, a TV programming channel may come from 
a cable or satellite TV channel while the designated 
application channel is provided by a designated application 
channel computer server in communication with the Internet, a 
wireless communication network (a cellular network based on 

30 GSM, CDMA, WiMax, WiFi or other wireless communication 

standards) or other communication networks. For another 
example, both a TV programming channel and the designated 
application channel may some from the Internet but the 
designated application channel computer server is separated 
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from and is independent of a computer server on the Internet 
that provides the TV programming channel. The designated 
application channel computer server can be directly connected 
to the communication network that delivers the designated 
5 application channel to the viewer' s TV set or is connected to 
a separate network (e.g., an IP communication network) that is 
connected to the communication network that delivers the 
designated application channel to a viewer's TV set. The 
designated application channel can be used to provide various 

10 information and services to the TV set for the viewer, e.g., 
advertisements, alternative TV programming, video conference 
service, telephone calls, access to various databases or the 
Internet, access to controlling of on-line appliances, on-line 
banking, on-line shopping, and others. This designated 

15 application channel is independent from a TV programming 
channel and can make the TV viewer be accessible by other 
information providers and service providers through the 
designated application channel computer server. 
[0026] Such a system based on the designated application 

20 channel and display devices and systems capable of receiving 
the designated application channel and displaying two or more 
separate windows on a screen can be used to create new uses 
and applications of TV sets and other display systems, 
including individualized TV advertising and other 

25 individualized application services. In some implementations, 
a TV viewer can use the TV set to access the designated 
application channel computer server to provide or update user 
profile data, to request for or change individualized services 
such as certain selected advertisements, or to access an 

30 application such as conducting a telephone call or video call, 
controlling an Internet-connected appliance, or accessing an 
Internet website. 

[0027] FIG. 1 illustrates an example of a display device 100 
(e.g., a TV set) that has two or more display windows on the 
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screen and is designed to receive the designated application 
channel in addition to receiving one or more TV programming 
channels. The display technology for the device 100 may be 
based on various display technologies. Examples of some flat 
5 panel display technologies include plasma flat panel displays, 
LCD flat panel displays, field emission display (FED) flat 
panels and organic light emitting diode (OLED) display panels. 
Examples of some front and rear projector displays include CRT 
projectors, LCD projectors, digital light processing (DLP) 

10 projectors, digital direct drive image light amplifier (D-ILA) 
projectors, liquid crystal on silicon (LCOS) projectors and 
scanning beam fluorescent or phosphorescence displays. 
[0028] In FIG. 1, the TV set 100 includes a TV display screen 
110 to display images. The TV display screen 110 can be a 

15 single screen that includes a large main display window 111 
and one or more separate small supplemental display windows 
112. The example in FIG. 1 shows one small supplemental 
display window 112 on the lower part of the screen 110. In 
some implementations, the main display window 111 and the 

20 supplemental display window 112 can be spatially separated 

display windows without overlap with each other. Therefore, 
different from overlapped pop-up windows commonly seen on 
computer desktops and picture-in-picture features in TV sets, 
the content display in each window in such implementations is 

25 free of obstruction by the other display window. 

[0029] The main display window 222 can be a HDTV display 
window with an aspect ratio of 16:9 that supports a desired 
HDTV resolution, such as 720 line progressive scan (720p), 
1080 interlaced scan (1080i), 1080 progressive scan (1080p) or 

30 other HDTV resolution formats. The supplemental display 

window 112 can be smaller in size and can be configured to 
have the same image pixel size as the main display window 111 
when both display windows are generated on the same screen 
using the same display technology, e.g., a LCD display, a 
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plasma display, a projection display or a scanning-beam 
display. Alternatively, the supplemental display window 112 
may be configured to have a different pixel size from the main 
display window by using either the same display technology as 
5 the main display window 111 or a different display technology. 
For example, a lower resolution slower response low cost 
technology maybe used for ad-specific applications in the 
supplemental display window 112. 

[0030] The TV set 100 in FIG. 1 includes a TV display 

10 controller 140 for the dual-window screen that processes the 
designated application channel input 122 and a TV/video 
channel input 130 and to display the two channels on the two 
display windows 111 and 112, respectively. A user remote 
control unit can be used by the TV viewer to switch either of 

15 the designated application channel 122 and the TV/video 

channel 130 onto the main display window 111. An application 
channel receiver (RX) or transceiver (RX/TX) 120 is provided 
to receive a designated application channel signal 121 from a 
source outside the TV set and to output a designated 

20 application channel input signal 122 to the TV display 
controller 140. The application channel receiver or 
transceiver 120 can be designed to receive the designated 
application channel signal 121 in one or more formats, such as 
a wireless RF signal from a ground RF communication network 

25 (e.g., a cellular network), a cable communication network, a 
WiFi communication channel or network under IEEE 802.11, a 
WiMax communication network, a digital subscriber line (DSL) 
over a telephone network, and an RF communication signal from 
a satellite. 

30 [0031] FIG. 2 shows an example of the TV display controller 
140 in FIG. 1. The controller 140 includes a memory device 
241 that stores data from the application channel input and 
the TV/video channel. The memory device 241 may be two 
separate memory devices 242A and 242B to separately store 
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TV/video data and the application channel data. The data in 
the received application channel input 122 is received and 
processed by an application processing unit 241 and is then 
stored in the memory 242 (e.g., the application channel memory 
5 242A) . The application processing unit 241 is provided and 

configured to process the application channel data for display 
on the screen. The TV/video channel input 130 selected by the 
viewer is sent to a TV/video processing unit 243 for 
processing and the processed data is used for display on the 

10 screen. A TV/Video memory device 242B can be provided to 
store the processed TV/Video data for later retrieval for 
display on the screen. A display controller 244 is provided 
to combine the processed application channel data and the 
TV/video channel data to produce a display control signal 245 

15 that controls the screen to display the two channels in the 

two different windows. In some implementations, at least two 
of the application channel processing unit 241, the TV/video 
processing unit 243 and the display controller 244 may be 
integrated as a single chip. For example, all three functions 

20 may be integrated into a single controller. 

[0032] In one implementation, the display controller 244 uses 
the data from the designated application channel and the data 
from a viewer-selected TV programming channel to form the 
frame data for each frame to be displayed on the screen. A 

25 rater scanning mechanism can be used to render the images on 
the screen. In such a raster scan in scanning through 
horizontal lines from the top of the screen to the bottom of 
the screen in displaying one frame, the contents in the two 
display windows can be embedded in the pixel data for each 

30 frame and are sent to the screen during the scans in a frame. 
At the end of one frame scan and prior to the next frame scan, 
the display controller performs a vertical retrace in a period 
known as the vertical blanking interval, the display 
controller does not send out data from the designated 
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application channel and the data from a viewer-selected TV 
programming channel. At the end of the vertical blanking 
interval, the display controller resumes sending out the data 
from the designated application channel and the data from a 
5 viewer-selected TV programming channel in the next frame scan. 
[0033] In operation, the TV viewer can select either of the 
application channel and the TV/video channel to be shown in 
the main display window 111. Referring to FIG. 3A, in a 
"normal" display mode, the viewer can select the main display 

10 window 111 to show the TV/video channel while displaying the 
application channel in the supplemental display window 112. 
The application channel may be displayed in the supplemental 
display window 112 in a reduced version, e.g., text of a 
commercial without the full images or video or sound in the 

15 commercial. When the viewer switches the application channel 
to be displayed in the main display window 111, the full 
version of the content of the application channel is 
displayed, e.g., a commercial with sounds and video or images. 
Hence, under the normal display mode, the TV/video channel 

20 data can be sent directly to the TV/video processing without 
being stored in the memory. Alternatively, the TV/video 
channel data can be sent directly to the TV/video processing 
for display while being simultaneously stored in the memory in 
a circular storage mode to overwrite the oldest data when the 

25 storage is full. When the viewer sees a commercial of a 

particular interest, the viewer can use the TV remote control 
unit to switch the application channel to the main display 
window 111. This is the application display mode as shown in 
FIG. 3B. Upon switching, the received data stream of the 

30 TV/video channel is stored in the memory and the TV/video 

processing unit generates a flag to indicate the location of 
the video stream where the switching occurs. When the viewer 
switches the TV/video channel back to the main display window 
111, the TV/video processing unit retrieves the stored 
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TV/video data from the memory and begins to display from the 
location of the video stream marked by the flag. 

[0034] In some implementations, the display controller 244 can 
be configured to allow a viewer to send requests or feedback 
5 123 via an viewer interface menu on the screen by using, e.g., 
the viewer remote control. The data for the viewer request or 
feedback 123 is sent by the application processing unit 241 to 
the application channel transceiver 120 which further 
transmits the viewer data to a remote application computer 

10 server that supplies the application channel input 122. The 
remote application computer server can be connected to a 
communication network through which the data is delivered 
between the TV and the remote application computer server. 
[0035] The partition of the screen into at least two display 

15 windows shown in FIGS. 1, 3A and 3B is one of various 

partition configurations. FIGS. 4A, -4D show four other screen 
partition examples where X represents the main display window 
111. In FIG. 4A, the main display window 111 is at the center 
of the screen while the supplemental windows 112 are at 

20 peripheral areas A and B at four sides of the screen. In FIG. 
4B, the main display window 111 is at the center of the screen 
fully occupying the screen along the horizontal direction 
while the supplemental windows 112 are at peripheral areas B 
at upper and lower sides of the screen. In FIG. 4C, the main 

25 display window 111 is at the center of the screen fully 

occupying the screen along the vertical direction while the 
supplemental windows 112 are at peripheral areas A at left and 
right sides of the screen. In FIG. 4D, the main display 
window 111 is off the center of the screen while the 

30 supplemental window is 112 at peripheral areas at two adjacent 
sides of the screen. 

[0036] FIG. 4E shows a screen partition example where a 
1920Vxl560H screen is partitioned into a 1920Vxl080H main 
display window and three 640Vx480H supplemental display 
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windows on the bottom of the screen. The supplemental display 
windows are used for simultaneously showing advertisements in 
text, advertisements in video and a browser interface. 
[0037] FIG. 4F shows a screen partition example where a screen 
5 with 2400 vertical lines and 1440 horizontal lines is divided 
in to a 1920Vxl080H main display window and multiple 
supplemental display windows. The multiple supplemental 
display windows include two 480Vx540H windows vertically 
stacked on the right-hand side of the main display window, 

10 three 640Vx360H supplemental display windows horizontally 
lined up below the main display window and a 480Vx360H 
supplemental window at the right lower corner of the main 
display window. These supplemental windows are used for 
simultaneously showing different TV advertisements and an 

15 online help interface. 

[0038] In some applications, the TV set in FIG. 1 may include 
a video camera (e.g., a web cam) located at one side of on the 
screen and may provide a microphone on the TV set, the user 
remote control or the video camera for video conference 

20 applications and other applications that deliver images from 
the TV set to a remote destination through the designated 
application channel. For example, such applications can be 
provided to customers who wish to buy time on the designated 
application channel . 

25 [0039] FIGS. 5A and 5B show an example of a scanning-beam 

fluorescent screen for implementing the TV sets shown in FIGS. 
1-4D. At least one scanning laser beam 520 is used to excite 
color light-emitting materials deposited on a screen 501 to 
produce color images. The scanning laser beam 520 is 

30 modulated to carry images in red, green and blue colors or in 
other visible colors and is controlled in such a way that the 
laser beam excites the color light-emitting materials in red, 
green and blue colors with images in red, green and blue 
colors, respectively. Hence, the scanning laser beam 520 
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carries the images but does not directly produce the visible 
light seen by a viewer. Instead, the color light-emitting 
fluorescent materials on the screen 501 absorb the energy of 
the scanning laser beam and emit visible light in red, green 
5 and blue or other colors to generate actual color images seen 
by the viewer. 

[0040] FIG. 5A illustrates an example of a laser-based display 
system using a screen having color phosphor stripes. 
Alternatively, color phosphor dots may also be used to define 

10 the image pixels on the screen. The system includes a laser 
module 510 to produce and project at least one scanning laser 
beam 520 onto a screen 501. The screen 501 has parallel color 
phosphor stripes in the vertical direction where red phosphor 
absorbs the laser light to emit light in red, green phosphor 

15 absorbs the laser light to emit light in green and blue 
phosphor absorbs the laser light to emit light in blue. 
Adjacent three color phosphor stripes are in three different 
colors. One particular spatial color sequence of the stripes 
is shown in FIG. 1 as red, green and blue. Other color 

20 sequences may also be used. The laser beam 520 is at the 
wavelength within the optical absorption bandwidth of the 
color phosphors and is usually at a wavelength shorter than 
the visible blue and the green and red colors for the color 
images. As an example, the color phosphors may be phosphors 

25 that absorb UV light in the spectral range from about 380 nm 
to about 420 nm to produce desired red, green and blue light. 
The laser module 510 can include one or more lasers such as UV 
diode lasers to produce the beam 520, a beam scanning 
mechanism to scan the beam 520 horizontally and vertically to 

30 render one image frame at a time on the screen 501, and a 

signal modulation mechanism to modulate the beam 520 to carry 
the information for image channels for red, green and blue 
colors. Such display systems may be configured as rear 
scanner systems where the viewer and the laser module 510 are 
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on the opposite sides of the screen 501. Alternatively,, such 
display systems may be configured as front scanner systems 
where the viewer and laser module 510 are on the same side of 
the screen 501 . 

5 [0041] FIG. 5B further shows the operation of the screen 101 
in a view along the direction perpendicular to the surface of 
the screen 501. Since each color stripe is longitudinal in 
shape, the cross section of the beam 520 may be shaped to be 
elongated along the direction of the stripe to maximize the 
10 fill factor of the beam within each color stripe for a pixel. 
This may be achieved by using a beam shaping optical element 
in the laser module 510. 

[0042] The laser module 510 may use a vertical scanning mirror 
and a rotating polygon mirror to provide the 2-dimensional 

15 scanning of one or more scanning beams on the screen to form 

images. A beam may be first directed to the vertical scanning 
mirror and then to the horizontal polygon mirror or in a 
reverse order. In operation, in tracing a horizontal line by 
scanning the polygon scanner, the vertical scanning mirror 

20 operates to displace the horizontal lines vertically. The 

vertical scanning mirror can be implemented by, e.g., using a 
mirror engaged to a galvanometer as the vertical scanner. 
[0043] The above scanning-beam display design can be used to 
achieve large displays (e.g., 60" or above) with high 

25 resolutions (e.g., 1080p HDTV resolution) at relatively low 
costs. For example, a large fluorescent screen can be built 
with extra space around the standard feature size (HD 1080p 
today) where the extra space can be used to provide for the 
supplemental display window on any side of the screen. The 

30 fluorescent screen can be designed to be efficient in 

generating colored light under optical excitation of the 
scanning beam. Therefore, such scanning type displays, when 
properly designed and engineered, can have low power 
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consumption and a long lifetime. As the result, the 
application channel can be in an "always on" mode. 
[0044] Notably, the application channel is separated from TV 
programming channels received from cable, satellite or other 
5 sources in the above TV sets and hence can be used by a party 
other than the TV programming providers or Internet service 
providers to have access to TV viewers. The TV sets with one 
or more supplemental display windows can be designed to 
deliver the content in the designed application channel to one 

10 or more supplemental display window while showing a viewer 

selected TV program in the main display window. The control 
of the TV set allows a viewer to switch the content of the 
designed application channel to the main display window as the 
viewer desires. The designated application channel can be a 

15 passive advertisement channel to deliver various TV 

advertisements to the viewer in some implementations. 
Alternatively, the designated application channel can be 
"interactive" to allow the viewer to access a website 
featuring the product or service advertised in the TV ads 

20 through the designated application channel so that the viewer 
can obtain additional information on that advertised product 
or service and other products and services offered on the 
website and may use the TV remote control and on-screen user 
interface menu to make a purchase on the website. 

25 [0045] One application for the designated application channel 
is a TV advertisement system that is independent of TV 
programming channels subscribed by the TV viewers and a ISP 
from which the view obtains high-speed Internet access. 
Information of the viewers may be obtained during sale of the 

30 TV sets and such viewer information can be used to tailor the 
information content in the designed application channel to fit 
certain criteria of the viewer profile. For example, the TV 
advertisements delivered via the designated application 
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channel may be made contextual to the viewer profile to 
provide targeted or personalized TV ads. 

[0046] Many other applications can also be implemented through 
the designated application channel. For example, video 
5 conference services may be provided, where a viewer uses an 
on-screen video conference call application delivered through 
the designated application channel to the TV set and a video 
camera on the TV set to conduct video conference calls. For 
another example, a telephone call service may also be provided 

10 through this system. 

[0047] The content of the designated application channel can 
be minimized or simplified when displayed in the small 
supplemental display window of the TV screen. This is to 
reduce distractions when the main display window is playing a 

15 TV program from one of the TV channels. For example, the 
content of the designated application channel in the 
supplemental display window may be displayed as a text or a 
small logo and may also be changed less frequently over time 
such as displaying one image or text no more than once a 

20 minute. 

[0048] In some implementations, the supplemental display 
window can be used to allow the user to display another 
channel using the supplemental display as "picture in picture" 
with overlay of advertisement. This feature can be used to 
25 entice the user to use the extra display space to select 

channels. In this hardware implementation, the extra display 
is connected to the incoming TV channel while mixing it with 
advertisement space on the side. 

[0049] In some implementations, a cellular network may be used 
30 to deliver the designated application channel to the TV set in 
FIG. 1 where the application channel receiver or transceiver 
is a wireless subscriber station in the cellular network. To 
efficiently use the limited cellular bandwidth, the content of 
the designated application channel may be downloaded and 
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stored in the application memory unit during a period where 
there is less traffic (e.g., late night or early morning) . 
The stored data can be later retrieved from the memory and 
displayed the screen when the TV is turned on. Other 
5 communication networks may be used to deliver the designated 
application channel such as the Internet, a WiMax 
communication network, or a WiFi network. On the Internet, 
various technologies for distribution of multimedia data 
including video may be used to deliver the designated 

10 application channel, including data distribution technologies 
provided by Ortiva Wireless (http://www.ortivawireless.com) 
and Akamai Technologies, Inc (http://www.akamai.com). 
[0050] FIG. 6 illustrates an example for using the TV set in 
FIG. 1 to deliver content to TV viewers. A TV set which is 

15 capable of receiving one or more TV programming channels and 
an independent designated application channel and having at 
least a first display window (supplemental display window) and 
a second display window ("main display window") on the same 
screen is provided (step 610) . The hardware described in 

20 FIGS. 1 and 2 is included in this TV set. Information that is 
separated from TV programming is delivered over the designated 
application channel to the TV set to be displayed on the first 
display window, the supplemental display window, on the screen 
while allowing the TV set to simultaneously display one of the 

25 TV programming channels on the second display window, the main 
display window (step 620) . In one implementations, a viewer 
control mechanism such as a TV remote control and related 
control circuitry in the TV can be provided to allow the 
viewer to switch the information received from the designated 

30 application channel from the first display window to the 

second display window and switch back at the viewer's choice 
(step 630) . 

[0051] The designated application channel can be configured to 
allow a TV viewer to provide viewer feedback through a user 
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graphic interface to the designated application channel 
computer server to send viewer requests and data and to access 
other resources through the designated application channel 
computer server. FIG. 7 illustrates one example of a system 
5 level implementation for providing the viewer feedback through 
a communication network to which the designated application 
channel computer server is either directly connected or 
indirectly connected through another communication network. 
[0052] In FIG. 7, the designated application channel computer 

10 server can be implemented by one or more computer servers 710. 
The communication network 701 can be one or more connected 
communication networks. A wireless communication network, 
e.g., a wireless cellular network, can be used to implement 
the network 701. An advertiser can use an advertiser computer 

15 server 720 in communication with the network 701 to deliver 
its advertisements to the designated application channel 
computer server 710 and such advertisements are stored in the 
server 710. Multiple advertisers can send and store their 
advertisements in the server 710. The server 710 can 

20 selectively request advertisements from advertisers via their 
servers 720 based on the viewer requests or its need to send 
targeted advertisements to viewers. A user TV set or other 
display system 730 is connected in communication with the 
network 701 via the transceiver 120 to send out viewer request 

25 or data and to receive the selected advertisements from the 
server 710 via the network 701. 

[0053] The designated application channel computer server 710 
stores viewer profile data, viewer requested advertisements 
and selected advertisements that retrieved from advertiser 
30 computer servers 720 based on viewer profile data of various 
viewers. These stored advertisements are sent to respective 
viewers via the network 701. At the viewer side, each TV set 
730 includes a local memory that stores data related to the 
designed application channel. Referring back to FIG. 2, the 
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application memory 242A is designated to store such data which 
can include, for example, the local viewer profile data, 
advertisement data and other data that are received from the 
designated application channel computer server 710. The 
5 application processing module 241 in FIG. 2 is programmed to 
perform advertisement heuristic methods for delivering 
advertisements to the TV screen by using the viewer profile to 
push selected advertisements from the server 710 to the TV 
screen without the viewer requests or by responding to the 

10 user requests to retrieve user requested advertisements from 
the server 710 for displaying on the TV screen. The local 
stored advertisement data in the TV set 730 may be formatted 
in different content types so that each advertisement is 
available in multiple formats. For example, an advertisement 

15 can be stored in a plain text format with a hyperlink for 

scrollable text mode, a flash animation format to be displayed 
in the supplemental display window and a high-definition 
quality video format to be shown in the main display window. 
Referring to the screen partition in FIG. 4E, the supplemental 

20 display windows in that example can be used to show ads in 
text and ads in flash animation video. A viewer at the 730 
can use the TV remote control 740 to call up the user graphic 
interface on the screen in either of the display windows, 
e.g., in the main display window and send various requests or 

25 viewer data to the designated application channel computer 
server . 

[0054] FIG. 8 shows an example of a viewer menu to allow the 
viewer to use the remote control to send viewer information, 
e.g., data, preferences or requests, to the remote designated 
30 application channel computer server. 

[0055] For example, a viewer can provide or update viewer data 
profile stored in the designated application channel computer 
server. The viewer profile data can be used by the designated 
application channel computer server to deliver selected 
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advertisements tailored based on the information in the viewer 
data profile. The viewer data profile may include demographic 
information of a viewer and interests, hobbies and habits of 
the viewer. For example, the viewer data profile may include 
5 at least some of the following items on the viewer: age, 

gender, residence, occupation, information on homeownership or 
rental residence, income level, education, hobbies, family, 
interests in sports, art, books, music, films, food, wine, and 
future purchases. This feature can be used to provide 

10 targeted advertisements to a group of users with certain 
demographic characteristics and, notably, to provide 
individualized advertisements tailored for each individual 
viewer. Such targeted advertising and individualized 
advertising can be difficult to achieve in conventional TV 

15 programming channels and can open up new and direct 

advertising opportunities for advertisers. The combination of 
the designated application channel free of control by a TV 
programming provider and the display features provided by TV 
sets with two or more display windows in FIG. 1 provides a 

20 direct contact between individual viewers and an advertiser. 
[0056] The above user profile data can be obtained by 
requesting the user to provide such data. Referring to FIG. 
2, the application processing module 241 can be configured to 
obtain certain data from the TV/Video processing module 243 to 

25 capture the user' s history of TV programming viewing 

preferences and habits. Such captured user's history of TV 
programming viewing preferences and habits can be used by the 
application processing module 241, either in combination with 
the user provided viewer profile data or independent from with 

30 the user provided viewer profile data, to request and retrieve 
certain advertisements from the server 710 and to push such 
advertisements to the TV screen. 

[0057] As another example, a viewer can request certain types 
of advertisements to be delivered through the designated 
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application channel to the viewer' s TV set using the viewer 
feedback or requests to the designated application channel 
computer server 710. The user graphic interface can be 
desired to provide fields where the viewer can enter viewer 
5 requests for selected advertisements or provide choices of 
available advertisements for the viewer to select. In 
response to the viewer' s selection, the selected 
advertisements are delivered to the viewer' s TV set from the 
designated application channel computer server. Therefore, if 

10 the viewer wants to see all car advertisements, a viewer 
selection can be made. The viewer can also change the 
selection or specify the period for the selection. 
[0058] The designated application channel can also be used as 
a link for a viewer to access the Internet. The viewer can 

15 use the user graphic interface to access the Internet using 

the TV remote control. For example, this feature can link the 
viewer to a website selling a product or service through the 
independent designated application channel when the viewer 
selects the product or service on the TV set displaying the 

20 designated application channel. During this operation, the 
designated application channel can be displayed in the main 
display window. 

[0059] Different from a conventional TV programming channel 
where the programming content and advertisements are 

25 interleaved in different broadcast time slots, the designated 
application channel described here provides a designated 
channel that is independent from a TV programming channel and 
allows advertisers to directly deliver their advertisements to 
a viewer. This aspect of the present systems provides 

30 alternative and direct access to TV viewers with targeted and 
individualized advertising. Referring to FIG. 7, an 
advertiser can send advertisements from the advertiser's 
computer server 720 connected to the communication network 701 
to the designated application channel computer server 710 to 
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be stored in a memory. This memory in the designated 
application channel computer server 710 can be an 
advertisement depository to store advertisements from 
different advertisers and are indexed for delivery to viewers. 
5 Referring to FIG. 2, the local memory 242 in the TV set stores 
the received advertisements and the stored advertisements are 
displayed in one of the two display windows when the TV set is 
turned on. 

[0060] Various revenue generation mechanisms can be built in 
10 the present systems. For example, an advertiser can be 

charged a fee for placing one or more TV advertisements from 
the advertiser in the stored collection of advertisements. 
For another example, an advertiser can provide and store one 
or more TV advertisements in the stored collection of 
15 advertisements for free but is charged a fee every time one of 
the advertiser' s advertisements is delivered to a TV viewer 
due to the viewer request or by other mechanisms that trigger 
the advertisement delivery to a user. For example, an 
advertisement can be sent to a viewer based on the viewer 
20 profile data collected in computer server for delivering the 
designated application channel. A combination of the above 
and other methods for charging advertisers may be used in some 
applications . 

[0061] The above described TV sets can be sold to viewers with 
25 different options for receiving the content in the designated 
application channel. FIG. 9A illustrates business models 
where a TV buyer purchases the TV at a retail price and 
receives refund for agreeing to receiving the content from the 
designated application channel. In one implementation, the 
30 buyer can receive monthly, quarterly or other periodical 

payment for agreeing to receiving the designated application 
channel until the full purchase price is paid back to the 
buyer. In another implementation, the buyer may be given the 
option of getting only partial refund when the buyer wants to 



23 



WO 2008/116123 



PCT/US2008/057763 



terminate delivery of advertisements earlier. Without 
displaying the designated application channel, the screen area 
occupied by the supplemental display window is freed and may 
be used to provide an extra display area for the main display 
5 window (e.g., using the entire screen to show the main display 
window or allowing the user to zoom the main display window) . 
In yet another implementation, the TV records the number of 
times that the TV is switched to the application display mode 
by showing the designated application channel and computes the 

10 amount of a periodic payment based on the amount of the time 
that the TV is in the application display mode. A buyer can 
also purchase the TV without agreeing to receive any 
information from the designated application channel. In this 
case, the supplemental display window can be designed to 

15 display the TV manufacture's logo or name. 

[0062] FIG. 9B shows another business model where a TV buyer 
gets a free TV but agrees to receiving the designated 
application channel over a minimum amount of time (e.g., 2 
years) . 

20 [0063] The above described video conference and telephone 

services delivered via the designated application channel are 
examples of various services that can be delivered through the 
designated application channel. Various other applications 
can be achieved based on the designated application channel, 

25 including on-line gaming, on-line premise security monitoring, 
localized on-line yellow page services, and monitoring 
telephone (including caller ID) services. 

[0064] For example, the designated application channel can be 
used to send information on status of a telephone at the 
30 user's premise. The telephone, which may be an IP phone or a 
phone through the public telephone switch network via a 
telephone line, may be connected to the display unit via a 
cable or wirelessly. While watching TV, if the phone rings, 
the caller ID from the phone is delivered to the display 
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controller as part of data to be displaced on the supplemental 
display window on the screen. In operation, the display 
controller temporarily halts the display of the information in 
the designated application channel and displays the caller ID 
5 in the supplemental display window. Based on the displayed 
caller ID, the viewer can decide whether to answer the call. 
The viewer may use the display equipped with speaker and 
microphone to take the incoming call via a telephone call user 
interface menu on the screen and the selection of answering 

10 the call can automatically mute the sound of the TV/video 
channel. The viewer can make an outgoing call using the 
telephone call user interface menu in the supplemental display 
window while watching the TV/video channel in mute. A 
designated button on the viewer remote control may also be 

15 used for the viewer to call up the telephone call user 

interface menu in the supplemental display window on the 
screen. Upon completing the call, the previously halted 
information in the designated application channel is resumed 
and is shown in the supplemental window. 

20 [0065] Referring to FIG. 7, the designated application channel 
computer server 710 may be used to store phonebook-like 
information in various regions and, based on a viewer' s 
location (e.g., zip code or address) in the user profile data 
to deliver on phonebook information the district or city of 

25 the viewer. The viewer can send a request via the designated 
application channel to access local information, such as, 
restaurants, shops, hospitals, movies, and others by using the 
remote control. In one implementation, a designated icon for 
the phonebook-like information can be placed in a user 

30 interface menu or a selective location in the supplemental 
display window and the user can use the remote control to 
select and call up the user interface menu for the phonebook- 
like information. Alternatively, a designated key on the 
remote control may be used for the viewer to call up the user 
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interface menu for the phonebook-like information. The user 
interface menu for the phonebook-like information provides a 
search screen to allow the viewer to search the phonebook-like 
information and to make a phone call to a selected telephone 
5 number from the search. 

[0066] For security monitoring applications, information from 
a security monitoring system (e.g., visual or motion based) at 
a user' s premise can be connected to the display controller 
and can be delivered to and shown in the supplemental display 

10 window via a security monitoring user interface menu. For 

example, video feed from a security camera can be transmitted 
to the display controller and be displayed in the supplemental 
display window on the screen. When the supplemental display 
window is used to show advertisements or other data from the 

15 designated application channel, the security monitoring user 

interface menu may be called up to display in the supplemental 
display window by a trigger signal (e.g., an alarm signal) or 
by a selection made by the viewer through either a designated 
button on the remote control or an icon on the screen. 

20 [0067] Electronic games can be stored on the designated 
application channel computer server 710 in FIG. 7 and 
delivered to a user via the designated application channel at 
the user's request via a fee. Once the gaming option is 
activated, the customer needs to select the gaming icon on the 

25 supplemental display window or a designated button on the 

remote control to access the available games. There can be a 
broad range of offering of games. One level of games may be 
stand alone games and may be played in either of the main and 
supplemental display windows at the user's choice. Another 

30 level of games may be integrated games based on TV broadcasts 
that have been developed with interactivity in connection with 
the contents of the TV broadcasts. For example, an enhanced 
TV game served by the computer server 710 in FIG. 7 may be 
designed to play with a broadcast football game to allow the 
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viewer to predict what may happen in the next five minutes of 
the football game, or compete with the contestants of a game 
show. Examples of suitable games for the designated 
application channel include arcade games, quizzes, strategy 
5 games, word puzzles, multi-player game on television, betting 
game on TV (e.g., Casinos, Poker, Bingo), and interactive 
games . 

[0068] In addition, the designated application channel may 
also be used to provide premium Pay Per View Information 
10 (download) for various programming including new movie 
releases and sporting events. 

[0069] Referring to the laser system example in FIG. 5A, a 
single laser module 510 is provided to produce one or more 
scanning laser beams 520 that excite light-emitting materials 

15 deposited on the screen 501 to produce color images. The one 
or more scanning laser beams 520 produced by the laser module 
510 are modulated to carry images for the two or more display 
windows in response to the display control signal 245 that 
carries application channel and TV/Video channel data as 

20 illustrated in the example in FIG. 2. Alternatively, two or 
more different laser modules can be implemented to 
respectively control different display windows on the screen 
501 with one display window per laser module. 

[0070] FIG. 10 shows an example of a scanning laser display 
25 system where two laser modules 510A and 510B are implemented 
to project images in two display windows 1010 and 1020 on the 
screen 501, respectively. The two display windows 1010 and 
1020 are separate regions on the screen 501 and do not overlap 
with each other. The first laser module 510A is used to 
30 produce one or more scanning laser beams 520A that excite 
light-emitting materials in the display window 1010 on the 
screen 501 to produce color images that are generated 
specifically for the display window 1010. The second laser 
module 510B is used to produce one or more scanning laser 
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beams 520B, that are separate from the beams 520A, to excite 
light-emitting materials in the display window 1020 on the 
screen 501 to produce color images that are generated 
specifically for the display window 1020. Accordingly, two 
5 separate display control signals 1031A and 1031B are generated 
to control the two laser modules 510A and 510B, respectively. 
The first display control signal 1031A carries the image 
information for the display window 1010 and the second display 
control signal 1031A carries the image information for the 

10 display window 1020. 

[0071] In one implementation, two different display 
controllers may be provided to generate the first and second 
display control signals 1031A and 1031B, respectively. FIG. 
10 shows a different implementation of the display control by 

15 using a single display controller 1030 to generate the first 
and second display control signals 1031A and 1031B that carry 
(1) the application channel input 122 and (2) the TV/Video 
Channel Inputs 120, respectively. The example in FIG. 10 
shows two display windows. This configuration of using one 

20 laser module per display window can be applied to a system 
with 3 or more display windows on the screen. 
[0072] The different laser modules 510A and 510B can be 
identical or have different configurations. For example, the 
laser modules 510A and 510B may be different from each other 

25 in one or more aspects such as the number of lasers and 

scanning laser beams, the scanning rates, and the power levels 
of the scanning laser beams 520A and 520B. This configuration 
of using one laser module per display window provides design 
flexibilities in such a display system. 

30 [0073] The disclosed and other embodiments and the functional 
operations described in this specification can be implemented 
in digital electronic circuitry, or in computer software, 
firmware, or hardware, including the structures disclosed in 
this specification and their structural equivalents, or in 
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combinations of one or more of them. The disclosed and other 
embodiments can be implemented as one or more computer program 
products,, i.e., one or more modules of computer program 
instructions encoded on a computer readable medium for 
5 execution by, or to control the operation of, data processing 
apparatus . The computer readable medium can be a machine- 
readable storage device, a machine-readable storage substrate, 
a memory device, a composition of matter effecting a machine- 
readable propagated signal, or a combination of one or more 

10 them. The term "data processing apparatus" encompasses all 
apparatus, devices, and machines for processing data, 
including by way of example a programmable processor, a 
computer, or multiple processors or computers. The apparatus 
can include, in addition to hardware, code that creates an 

15 execution environment for the computer program in question, 
e.g., code that constitutes processor firmware, a protocol 
stack, a database management system, an operating system, or a 
combination of one or more of them. A propagated signal is an 
artificially generated signal, e.g., a machine-generated 

20 electrical, optical, or electromagnetic signal, that is 

generated to encode information for transmission to suitable 
receiver apparatus . 

[0074] A computer program (also known as a program, software, 
software application, script, or code) can be written in any 

25 form of programming language, including compiled or 

interpreted languages, and it can be deployed in any form, 
including as a stand alone program or as a module, component, 
subroutine, or other unit suitable for use in a computing 
environment. A computer program does not necessarily 

30 correspond to a file in a file system. A program can be 

stored in a portion of a file that holds other programs or 
data (e.g., one or more scripts stored in a markup language 
document), in a single file dedicated to the program in 
question, or in multiple coordinated files (e.g., files that 
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store one or more modules, sub programs, or portions of code) . 
A computer program can be deployed to be executed on one 
computer or on multiple computers that are located at one site 
or distributed across multiple sites and interconnected by a 
5 communication network. 

[0075] The processes and logic flows described in this 
specification can be performed by one or more programmable 
processors executing one or more computer programs to perform 
functions by operating on input data and generating output. 

10 The processes and logic flows can also be performed by, and 
apparatus can also be implemented as, special purpose logic 
circuitry, e.g., an FPGA (field programmable gate array) or an 
ASIC (application specific integrated circuit) . 
[0076] Processors suitable for the execution of a computer 

15 program include, by way of example, both general and special 

purpose microprocessors, and any one or more processors of any 
kind of digital computer. Generally, a processor will receive 
instructions and data from a read only memory or a random 
access memory or both. The essential elements of a computer 

20 are a processor for performing instructions and one or more 

memory devices for storing instructions and data. Generally, 
a computer will also include, or be operatively coupled to 
receive data from or transfer data to, or both, one or more 
mass storage devices for storing data, e.g., magnetic, magneto 

25 optical disks, or optical disks. However, a computer need not 
have such devices. Computer readable media suitable for 
storing computer program instructions and data include all 
forms of non volatile memory, media and memory devices, 
including by way of example semiconductor memory devices, 

30 e.g., EPROM, EEPROM, and flash memory devices; magnetic disks, 
e.g., internal hard disks or removable disks; magneto optical 
disks; and CD ROM and DVD-ROM disks. The processor and the 
memory can be supplemented by, or incorporated in, special 
purpose logic circuitry. 
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[0077] To provide for interaction with a user, the disclosed 
embodiments can be implemented by using a TV remote control or 
other user control devices (e.g., a keyboard) . Other kinds of 
devices can be used to provide for interaction with a user as 
5 well; for example, feedback provided to the user can be any 
form of sensory feedback, e.g., visual feedback, auditory 
feedback, or tactile feedback; and input from the user can be 
received in any form, including acoustic, speech, or tactile 
input . 

10 [0078] The disclosed embodiments can be implemented in a 

computing system that includes a back end component, e.g., as 
a data server, or that includes a middleware component, e.g., 
an application server, or that includes a front end component, 
e.g., a client computer having a graphical user interface or a 

15 Web browser through which a user can interact with an 

implementation of what is disclosed here, or any combination 
of one or more such back end, middleware, or front end 
components. The components of the system can be 
interconnected by any form or medium of digital data 

20 communication, e.g., a communication network. Examples of 

communication networks include a local area network ("LAN"), a 
wide area network ("WAN"), e.g., the Internet, and a wireless 
communication network (e.g., a wireless cellular communication 
network) . 

25 [0079] A computer system for implementing the disclosed 

embodiments can include client computers (clients) and server 
computers (servers) . A client and a server are generally 
remote from each other and typically interact through a 
communication network. The relationship of client and server 

30 can arise by virtue of computer programs running on the 

respective computers and having a client-server relationship 
to each other. 

[0080] While this specification contains many specifics, these 
should not be construed as limitations on the scope of any 
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invention or of what may be claimed, but rather as 
descriptions of features specific to particular embodiments. 
Certain features that are described in this specification in 
the context of separate embodiments can also be implemented in 
5 combination in a single embodiment. Conversely, various 
features that are described in the context of a single 
embodiment can also be implemented in multiple embodiments 
separately or in any suitable subcombination. Moreover, 
although features may be described above as acting in certain 
10 combinations and even initially claimed as such, one or more 
features from a claimed combination can in some cases be 
excised from the combination, and the claimed combination may 
be directed to a subcombination or variation of a 
subcombination . 

15 [0081] Similarly, while operations are depicted in the 

drawings in a particular order, this should not be understand 
as requiring that such operations be performed in the 
particular order shown or in sequential order, or that all 
illustrated operations be performed, to achieve desirable 

20 results. In certain circumstances, multitasking and parallel 
processing may be advantageous. Moreover, the separation of 
various system components in the embodiments described above 
should not be understood as requiring such separation in all 
embodiments, and it should be understood that the described 

25 program components and systems can generally be integrated 
together in a single software product or packaged into 
multiple software products. 

[0082] Thus, particular embodiments have been described. 
Other embodiments are within the scope of the following 
30 claims. 
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CLAIMS 

What is claimed is: 



1. A method for delivering information to a display, 
5 comprising: 

establishing a communication link with a display, which 
receives one or more TV programming channels and an 
independent designated application channel and includes at 
least a first display window and a second display window 

10 separated from each other without spatial overlap on the 

screen, to send data of the independent designated application 
channel to the display, wherein the communication link is 
separate from one or more communication links that deliver the 
one or more TV programming channels to the display; and 

15 delivering information over the designated application 

channel to the display to display in the first display window 
while simultaneously displaying a TV programming channel on 
the second display window. 



20 2. The method as in claim 1, comprising: 

providing a viewer control mechanism to allow the viewer 
to switch the information received from the designated 
application channel from the first display window to the 
second display window and switch back at the viewer's choice. 

25 

3. The method as in claim 2, comprising: 

using at least one computer server in communication with 
a communication network to deliver data of the designated 
application channel to the display over the communication 
30 network; 

providing a viewer feedback from the display to the 
computer server via a display remote control and a user 
graphic interface through the designated application channel 
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to allow a viewer to send a viewer request or viewer data to 
the computer server; and 

selecting content of the data in the designated 
application channel to the display based on the viewer request 
or data. 



4. The method as in claim 3, wherein the viewer request 

includes viewer preference for advertisements to be delivered 

through the designated application channel to the viewer' s 
10 display. 



5. The method as claim 3, wherein the viewer data 
includes viewer demographic information or information on 
viewer's personal interests. 

15 

6. The method as in claim 5, comprising: 

controlling the computer server to individualize content 
of advertisements delivered in the designated application 
channel based on the viewer demographic information or 
20 information on viewer's personal interests. 



7. The method as in claim 6, further comprising: 
controlling the computer server to deliver different 

advertisements in the designated application channel to 
25 different viewers based on differences on the viewer 

demographic information or information on viewer' s personal 

interests of the different viewers. 



8. The method as in claim 3, comprising: 
30 storing advertisements from one or more advertisers in 

the computer server; and 

delivering the stored advertisements to displays 
connected to the communication network through the designated 
application channel to each display. 
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9. The method as in claim 3, wherein the communication 
network is a wireless communication network, and the 
designated application channel is provided through a wireless 
communication link between the communication network and the 
display . 

10. The method as in claim 9, wherein the wireless 
communication network is a cellular network. 

11. The method as in claim 9, wherein the wireless 
communication network is a WiFi network under an IEEE 802.11 
standard . 

12. The method as in claim 9, wherein the wireless 
communication network is a WiMax network. 

13. The method as in claim 9, comprising: 
storing data of the designated application channel 

received at the display in a local memory in the display; and 

retrieving stored data from the local memory to project 
on the display. 

14. The method as in claim 13, comprising: 
controlling downloading data of the designated 

application channel through the wireless communication network 
to the local memory during one or more time periods when 
communication traffic is low. 

15. The method as in claim 1, further comprising: 
delivering an application through the designated 

application channel to the display to allow a viewer to use a 
service provided by the application. 
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20 



16. The method as in claim 15, wherein the service of the 
application is to a control of an appliance connected on the 
Internet . 



17. The method as in claim 15, wherein the service of the 
application is to provide a telephone call or a video 
conference call. 



18. The method as in claim 15, wherein the service of the 
10 application is to provide an electronic game to the viewer at 
the viewer's choice. 



19. The method as in claim 15, wherein the service of the 
application is to provide security monitoring of a security 
15 system to the viewer. 



20. The method as in claim 15, wherein the service of the 
application is to provide phonebook-like information to the 
viewer . 



21. The method as in claim 2, comprising: 

storing data received from the TV programming channel in 
a local memory in the display when the TV programming channel 
is switched from the second display window to the first 
25 display window and the designated application channel is 

switched from the first display window to the second display 
window; and 

retrieving the stored data of the TV programming channel 
from the local memory to display on the second display window 
30 when the TV programming channel is switched to the second 

display window and the designated application channel data is 
switched to the first display window. 



22. The method as in claim 1, comprising 
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storing data received from the designated application 
channel in a local memory in the display; and 

retrieving the stored data from the local memory to 
display on the screen. 

5 

23. The method as in claim 1, wherein the display is a 
plasma flat panel display, a LCD flat panel display, a field 
emission display (FED) flat panel or an organic light emitting 
diode (OLED) flat panel. 

10 

24. The method as in claim 1, wherein the display is a 
CRT projection display, a LCD projection display, a digital 
light processing (DLP) projection display, a digital direct 
drive image light amplifier (D-ILA) projection display, or a 

15 liquid crystal on silicon (LCOS) projection display. 

25. The method as in claim 1, wherein the display is a 
scanning beam fluorescent or phosphorescence display. 

20 26. The method as in claim 1, comprising: 

linking the viewer to a website selling a product or 
service through the independent designated application channel 
when the viewer selects the product or service on the TV set 
displaying the designated application channel. 

25 

27. A display system, comprising: 
a screen to display images; 

at least one TV and video input to receive a TV or video 
input channel for display on the screen; 
30 a designated application channel receiver to receive a 

designated application channel that is independent from a 
broadcast TV programming channel; 

a local memory that stores data received in the 
designated application channel; and 
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a display controller to control each frame displayed on 
the screen to have a first display window at a first location 
on the screen that displays the TV or video input channel and 
a second window at a second location without overlap with the 
5 first display window that displays the stored data in the 
designated application channel, 

wherein the display controller includes a switch 
mechanism to switch displayed contents between the first and 
the second display windows. 

10 

28. The system as in claim 27, where 
application channel receiver is a wireles 
receives a wireless signal from a wireles 
network that carries the designated appli 

15 

29. The system as in claim 28, wherein the wireless 
communication network is a cellular network. 



in the designated 
s receiver which 
s communication 
cation channel. 



30. The system as in claim 28, wherein the wireless 
20 communication network is a WiFi network under an IEEE 802.11 
standard . 



31. The system as in claim 28, wherein the wireless 
communication network is a WiMax network. 

32. The syst 
plasma flat panel 

(FED) flat panel 
flat panel. 

33. The system as in claim 27, wherein the screen is a 
screen of a CRT projection display, a LCD projection display, 

a digital light processing (DLP) projection display, a digital 



em as in claim 27, wherein the screen is a 
, a LCD flat panel, a field emission display 
or an organic light emitting diode (OLED) 
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direct drive image light amplifier (D-ILA) projection display, 
or a liquid crystal on silicon (LCOS) projection display. 



34. The system as in claim 27, comprising: 
5 an optical module to produce at least one scanning 

optical beam to the screen, 

wherein the screen comprises fluorescent or 
phosphorescence stripes that emit light under optical 
excitation of the at least one scanning optical beam to form 
10 images by the emitted light. 



35. A system, comprising: 

a communication network to provide communications to 
devices in communication with the communication network; 

15 a designated application channel computer server in 

communication with the communication network to send out data 
of a designated application channel that is independent from a 
broadcast TV programming channel; and 

a display system comprising a designated application 

20 channel receiver in communication with the communication 
network to receive the data of the designated application 
channel, a local memory to store the received data, a screen 
to display images, a display controller to retrieve the stored 
data from the local memory and to display the retrieved data 

25 on the screen, and a TV programming receiver to receive the 
broadcast TV programming channel, 

wherein the display controller operates to control each 
frame displayed on the screen to simultaneously display the 
stored data in the designated application channel and the 

30 broadcast TV programming channel on the screen. 



36. The system as in claim 35, wherein the display 
controller to control each frame displayed on the screen to 
have a first display window at a first location on the screen 
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that displays the broadcast TV programming channel 



and a 



second window at a second location without overlap 



with the 



first display window that displays the stored data 



in the 



designated application channel. 



5 



37. A method for sending TV advertisements to TV viewers, 
comprising : 

delivering a designated application channel, that is 
separated from TV programming channels, through a 
10 communication network to networked displays equipped to 

receive the designated application channel and TV programming 
channels; and 

using one or more computer servers in communication with 
the communication network to supply selected TV advertisements 
15 over the designated application channel without TV programming 
to each of the networked displays based on viewer profile 
information of one or more TV viewers associated with the 
respective networked display. 

20 38. The method as in claim 37, comprising: 

storing a collection of TV advertisements in the one or 
more computer servers; and 

selecting one or more TV advertisements from the stored 
collection based on the viewer profile information as the 
25 selected TV advertisements. 

39. The method as in claim 38, comprising: 
charging an advertiser a fee for placing one or more TV 
advertisements from the advertiser in the stored collection. 



40. The method as in claim 38, further comprising: 
distributing the displays equipped to receive the 
designated application channel and TV programming channels to 
TV viewers for free or at a nominal charge in exchange for 
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delivery of the designated application channel to the TV 
viewers and for the viewer profile information. 



41. The method as in claim 38, comprising: 
5 distributing a networked display equipped to receive the 

designated application channel and TV programming channels to 
a TV viewer for an initial charge in exchange for delivery of 
the designated application channel to the TV viewer and for 
the viewer profile information; and 
10 refunding the TV viewer at least a portion of the initial 

charge in installments or in a sum after a period of 
delivering the designated application channel to the TV 
viewer . 



15 42. The method as in claim 38, comprising: 

charging an advertiser a fee each time when a TV 
advertisement from the advertiser in the stored collection is 
delivered to a TV viewer. 



20 43. The method as in claim 37, comprising: 

updating the viewer profile information from data 
collected from each TV viewer through the designated 
application channel; and 

adjusting selected TV advertisements delivered to a TV 
25 viewer based on the updated viewer profile information of the 
TV viewer. 



44. The method as in claim 37, comprising: 
receiving a request for TV advertisements from a TV 
30 viewer through the designated application channel; and 

overriding a pre-determined schedule for delivery to the 
requesting TV viewer based on the viewer profile information 
of the requesting TV viewer to deliver the requested TV 
advertisements to the requesting TV viewer. 
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45. The method as in claim 37, comprising: 
using the designated application channel to allow a TV 
viewer to access a service application stored on the one or 
5 more computer servers . 



46. The method as in claim 45, wherein the service 
application includes a video conference call service. 



10 47. The method as in claim 45, wherein the service 

application includes a remote control of an on-line appliance 
connected to the communication network. 



48. The method as in claim 45, wherein the service 
15 application includes an on-line game from the one or more 
computer servers . 



49. The method as in claim 
application includes an on-line 

20 computer servers. 

50. The method as in claim 
application includes monitoring 



45, wherein the service 
phonebook from the one or more 

45, wherein the service 
a security system. 
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